Sarcomere length in normal and dystrophic chick muscles.
An electron microscope study of 2- and 8-week-old normal and dystrophic chickens compared sarcomere lengths in relaxed and passively extended Patagialis (PAT) muscles. Sarcomeres were measured in dystrophic muscles only in fibers which exhibited no morphological signs of degeneration. Sarcomere lengths were not different from each other in normal muscles of 2- and 8-week-old chickens. Passive extension of the normal wing increased mean sarcomere length by 44%. Sarcomere lengths in unstretched dystrophic PAT muscles were 22 and 25% longer than unstretched normal sarcomeres at 2 and 8 weeks of age. Passive extension of the wing further increased sarcomere length of 2-week-old dystrophic muscles to the length of stretched sarcomeres in 2-week-old normal muscles. In 8-week-old dystrophic chickens, the wings could be passively extended to only 134 degrees, rather than the normal range of 180 degrees. In this case, passive extension of the wings did not further increase the length of sarcomeres. Increased sarcomere lengths in dystrophic muscles may indicate that dystrophic muscle fibers are being subjected to greater degrees of passive tension than normal muscle fibers during early stages of growth. Passive tension is known to promote fiber hypertrophy, nuclear proliferation, and increased oxidative metabolism in normal muscle. These responses to passive tension are also characteristic of prenecrotic stages of muscular dystrophy in chickens.